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(TO Abstract 

The method disclosed of fin i shing a well involves lowering and hermetically fanning ■ cuing column (2) the well f 1 1 ) with 
^S 3 it!^ ^i*" ***** the piac- into the well (11), at ££oaetf 

!? ^"fL^J* ,h * ped to auch a way aa to create at least two longitudinal corrugation. (13) and cylindrical ends (25) with 
threaoa^. The pr^uctif e layer U8) is then opened up, and once the shaft section (3) has been lowered into the said layer, 
fee shaped pipe (121 is expanded to secure the shaft section (3) in the well (11) and to separate nonproductive and productive 
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CflOCOd 3aK3H^2BaHllH CTpOHTeJEbCTBa CKBaHHH, BKJIOTaiOT B 

cedn pa3flejiBHHii cnycK b cKBaxEHy (II) a repMeiHraoe coe- 
jiHHeHne b nocjie^HeM kojohhu otfcasnux Tpyd (2). a xboctobe- 
Ka (3) c (pHJH>TpoM (4). Ilepea cnycicoM b cKBaKHKy (II) do 
Menmefi r/.epe ojmy Tpyd (12) XBOcTOBHKa (3) c qmbtpom (4) 
npopumpym c 06pa30BaHneM no ueniinefl wepe OTyx npoBOJUr- 

HHX TO?p (13) fl UHJIHHJipEHeCKHX KOHUOB (25) c pe3L<5aME (26). 
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Hero XBOCTOBHKa (3) Dpo$HJiBHyx) TpycJy (12) pacmnprnoT jure 
3aKpenjieHaa ZBOCTOBJXKa (3) b cKBasHHe (II) a pa30<5meH2* ne- 
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(STOOGE 3AKAffD-BAHH5 CTP0HTEELCT3A CKBASHHH 

OtfJiaCTB TeXHUKH 

ItoocJpeTeHHe othochtch k 6ypeHZ&, a mean© - k cnocody 
3aKaH^HBa^ina cTpoHTeJitcraa CKBasiHHH. 
5 HandOJiee acfi-eKTUBHo aacTOflmee modpeTeHae motct 6htl 

£Cn0JIb30BaH0 B CKBaKBHaX, HMeEEOIX r0pB30HTajIBHH3 jmaCTOK 

ctboje, DpodypeHHHft b npo^yicTEBHM njoacTe, a Tanae b cjiy- 
nanx, Kor.ua HesexaTej&HO yMefflunaTL aaaMeTp cKBaaHHH, h npz 
HajnnaE yqacricoB b HHTepBajie ycTaaoBKH XBocTOBaica, anoaeH- 
10 ehx cjiadocaeMeHTBpoBaHHHMS BopoAaMHp r^e nuesr uecTO oflsajm 
nopojm, KaBepH03HHe soeh h 30HH norjiomeHiia npoMHBOTOofl hhe- 
xocte, o<5htoo nepeKpHBaeMHe npofJSKyTO^flaiB KOJioHsaHH Tpyd 
mh KOjroHHaMH - "JieTysKaMn" . 

npeOTecTgynrurft ypoBeas tcxhhkh 

15 IIpH 3aKaHHHBaHJIH CTpOMSJH>CTBa CKBaKHHH B9O0XO2BMO 3a- 

KpecBTB ee cTeHay b EHTepsajie npoflyxTEBHoro imacTa, ^to(3h 
npeOTTBpaTHTB ofiBaJEBaHHe nopojm b, ksk aaeECTBze 3Toro- 
ysyjpeHBe nocTynJieHHH npo^yKrmn b cKBaszoy H3 nposyicTHBHO- 
ro msacTa. JIjih 9To2 nejia b 30He npo^yKTBBHoro ujiacTa craa- 

20 shhh ycTaHaBOTBasT xboctobhkh c $njaTpaMii. KpoMe Toro, b 
EnTepsaJie ycTaHOBKH xboctobhkob c cmi&rpaMii ^acio BCTpe^ia- 
dtch 30hh ocJioxHeHni, TaKHe K3K HajOTze KaBepH 9 otfsanoB no- 
poflH, BOOTnpoHBJieHM, noraomeHEe npotaHBOHHoU amiKOcra, npn- 
MHKarae k npoxyRTZBHC&iy imacTy He npojjy kthbhhx y^acTKOB mm 

25 npepHBaHEe ero Tarawa y^acTKaMH. B stbx cjiy^anx HeotaoOTMo 
Hajiesao pa306mHTB jKaaaHHae yqacTKH h 30m ot np dj^kthbh o— 
ro nJiacTa. Bee sto TpedyeT dojndnsx waTepsajn>HEDC 3aTpaT z 
npmieHeHEH cBermamHoro cjiosHoro odopynoBamiH., 

HaaecTHH Tpn npHHmmnajiLEo oTJnnasmEXCH spyr ot re/ra 

30 cnocoda ycTaaoBKH xboctobbkob c Sam&Tpatas, npzr^eBfleyue npu 
3aKaff^HBaH2u cTponTejiBCTBa ckbzzzr: BOOTecKa na neueHTHOU 
KaMHe, Ha kjiuhmx z Ha onopHoS noBepxHocTK ( "CnpaBO^HEK 

DO KpeBJieHHD He<£T*HUX Z ra3DBHX OKBaSHH", A.K.ByJiaTOB, 

I98I f c. 137-146). 
35 Cyn> cnocoda ycTaHOBKii XBDCTOBzica c <j>hjh>tpom na ne- 

MeHTHOM KaMHe 3aKjroHaeTCfl b noa-Lewe TaMnoHaHHoro pacTBopa 
Ha bcd miHHy XBOCTOBiuca, yuepsHBaeiJioro na Becy dypanBHHMfl 
TpycSawm, yjtajreHHB TaMDOHasHoro pacTBopa, no^KHToro Bnme 
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XBOCTOBBKa, Z OTCO620IH8HXUI CypHJIiHUX TpyC OT XBOCTOBBKa 

tojibko nowie odpa30BaHHH B saTpyCHOM DpocTpaHcrae neMearHO- 

ro K8MBS. 

IIoiBecKa xboctobhkob c cnjiiTpawH ua kjihhmx ocyaecTBJK- 
5 eTCH tojilko b odcaaeaKOU ctbojis cKBasHHU, rne HeT H3Hoca 
BHyipeaHefl iiobspxhoctk odcajHux ?pyo, nyreu saKjmnsBanaa 
xBOCTOBHica imamKaMH, pacnoJioseBHHUH Ha kbpjtxhoS noBepxao- 

CTH nOflBeCHHX yCTpoSCTB, KOTOpHe BXOJWT B KOJIMeBOB MeRKO- 

jiohhuS sasop. 

10 3tot cnocod HenpEaeHuu npn mma (MeHee 30 mm) Koanaie- 

bhx sasopax, ecaa cnyc* xboctobhhh conpasea c apopadoTKoa 

OCJIOEHeHHOrO CTBOJB CXBaBHHH B paCXaSHBaHHeM XBOCTOBBKa, 

Konna BayTpeHHHH noBepxeocTB odcaaaoa kozobbh, b kotopoA 
iwaHHpyeTQji yciaHOBia, HMeeT HeaonycTmsHfl aaHOc, Koraa Bee 

15 XBOCTOBBKa c $bjh.tpom npeBHnaeT 1000 kH. 

nojtBecKy xboctobhkob sa yaope ocymecTBJDDOT Ha cTanH- 
oHapHHx racTKax cKBaszHH, rne yae DopaaoBaHa onopaaa no- 
BepxHocn, b KaiecTBe itoTopofl acnojttsyDT: apoTOiicH BHyrpH 
naT py6KOB, DoncoejtHHaeMHX k azsaeMy Konny npesuayneft kwioh- 

20 hu; BepxHZfi xobbh panee cnymeHHoro XBOCTOBBKa; aoay nepe- 
xoia ot dojomero jtaaMeTpa k aemmvij npa jtByxpaaMepHofi npo- 
Mesyro^Hofi KOJioHHe, Kotopofl odcaaeaa cKsaaaHa. 3tot cnocoo 
□pimeHEM jam* npa ycaoBBax cnycKa XBOCTOBBKa ao aanaHHOil 
rxyCHHH. Haaie noisacHoe ycTpoftcTBO xsocTOBBKa He aofiaeT 

25 no ynopa b He cpadoTaei. 

HeaooTaTKaMB 7Ka3aHHHX cnocodos ycraaoBKB xboctobhkob 
c oHJiBTpaMU npa aaicairnsBaHEii cTpoHTejaciBa ckbsshhh hbjh- 
btcji rcyaeime npoxoaaoro ceaeaHH ckb3iehh aa-aa neooxomsMO- 
ctb npHweaeHBH paateaHHHreJieH h nozBecmn ycTpoacTB, koto- 

30 pae onycKam Bayrpi yae odcaseHHoa cKBaraaH, HeooxoanMocTB 
npaMeHeaaa cjiosbhx bo KOHCTpyKnaa pasieaaaaTWiefi a BDjtBec- 
hkx ycTpoflcTB, a TaKse orpaHEieHHOCTB npaMeHeHHa, odyuioB- 
jaeHHaa bo3MOKhoctbk> nojtBecKH xboctobhkob tojibko b odcasea- 
BOM CTBOXe CKBaSHEH UpoMe cnocoda ycTaaoBKB hb neMeHTHOH 

35 K81SH6 ) • 

KpoMe Toro. aeaocraTKOM cnocoda nojqjecKH xboctobhkob 
c toaTpauH Ha neMearHOM KawHe ABsaeTCfl HeodxoiHMOCTL 
neMeHTBpoBaHBS XBOCTOBBKa, iro caaaaHo c oojmihmh aaipaia- 
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mh ueMeHTa 2 BpeMeKn Ha nposejieHiie padoi z osroaHue 3aTBep- 
^eBSHHE ueMefiTHoro pacTBopa. IIpn stom HsodxojyzMO ocyiaecT3- 

JlffTB DOCTOHHHyZ) npOMHBKJ CKBaHHHH HOCJK HCMC HTHpOBaHUK 

XBOCTOBKKa b lexeme Bcero Bpetjeaa osomaHM 3aTEepjGeBaHHH 
5 aeweHTHoro pacTBopa c ojhobpsms eihhm BpanjemeM dypEJi&Hofl 
kojiohhh. HpjziTOM, padoTe no neweHTHpoBaHHK) xboctobkkob npH- 
cynp aBapas, Taicne , Eanprnep, Kax: hcbo3Moehocti> oTcoeaflae- 

HHfl KOJIOHHH dypHJILHHX Tpyd OT XBOCTOBKKa, BCJffiJICTBHe npHMe- 

HeEHH pe3B6oBHx pa3*exHHHTeJie2; npopesamie odcajiHHX Tpy6 h 
10 3adypEBaHHe HOBoro ctbojei npa pa3dypuBa huh ocHacTKE e jtcjiob 

coejiHHeHHg ceraafl ipyd H'/uvrju:. 

Kpowe Toro 9 judi EimojiHeHZH padoT no ueMeHT2poBaHHK) 

XBOCTOBKKa HeodxoOTMa COOTBeTCTEpEjaH TexHHKa (iieMeHTHpo- 

BO^iHHe arperaTu) 2 dpurajcu patioTOx* 
15 Eme ojhhm HMOcraTKCfti 9Toro cnocoda HBJweTCfl HeB03Mos- 

hoctb ero npEMeHeHHH upu HauraHM 30H norjromemH b ZHTepBajie 

ycTanoBKH XBOCTOB2Ka« 

H3BecTeH TaKse cnocod sajcairnaaHgg CTponTejn>CTBa cKBa- 

khh (SU t A t 1659626). BKjmnaniiHfi b cedn 230jku2D 3oh ocjiok- 
20 Herafl dypeHHH, pacnojioseHEHX Bume npoxyKTHBHoro ruiacTa ao 

ero BCKpHTHfli cnycK b cKBaxKHy kojiohhh odcajtmcc Tpyd c 

$HJI£TpOM— XB 0 CT OBHKOM fl UQHTpQTOpaMH , saHOJIHeHEe $KJILTpOBOE 
30HH CKBaSHHH BpeMeHHD 3aKyi3 ODEBaKJfllEM t&TepZBJLm 2 IieMeHTH- 

poBarae kojiohhh odcagmzx Tpyd np2 repje thhhom passeaHHeHHH 

25 DOJIOCTK OKJILTpa-XBOCTOBHKa OT DOJIOCTH KOJIOHHH nepeMETiKol! f 

pa3pymaeM0fl nocJie ee new 9 htep qbk huh . 

3tot cnocod He odecneHHBaeT HasezHoro pasodmeHM npo- 
j^yKTHBHoro nJiacTa ot nepeuezanzmxcn c hhm He npojyKTHBHHX 
yqacTKOB 2 BHrnejiesamroc ot npojyKTHBHoro macTa HenpoayKTHB- 
30 hhx ropn30HTOB f BCJiejicTBne HenoJiHoro yEaJieraa dypoBoro pa- 

CTBOpa H3 HaKJXOHHHX 2 r0p230HTaJH>HHX ymCTKOB CKBaSHHH, B 

kotophx upoacxoOTT ocasaemie TBepaofl oa3H B3 dypoBoro pa- 
CTBopa upH ero rpspKyjiHUZs. 3to ycyrytfjiaeTCfl HenoJimw yaa- 
jieaaeM rjmfincToS Koprai, a b MecTax ysaJieHM ee noBHmaeTca 
35 onacHOCTB odsajinBaEHH nopo£, Taicse cHSsaei Ka^ecTBO 

H30JIH0H2 DJECTOB. 

KpoMe Toro, Ha yKasaHHHX yracTKax cKBa&HHH He ysaeTCK 
HaMeaamici odpa30M ueHTpHposaTB sKcnJiyaTaiiHOHHyiD KOJioHHy, 
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ococ5eHHO b cxjiadocneMeHTiipoBaHHHx nopojiax, H3-3a aaaBjniBa- 
hhh aeHTpaTopoB b BTy nopo^y, hto npenHTCTeyeT noxpieKno 
paBHoaepHoro do tomme ctshkz ueMemHoro rows. 

ECie 0J5HHM HeflOCTaTKOM 3T0r0 CDOCOiJa HBJIHeTCH dJIOKHpD- 

5 Bamie ^acTH npoayicTHBHoro macTa ueMeHTHHM pacTBopow, no- 
cTynaxHmsM b $mn>TpoByB 30Hy CKBaszHH upa ueMeKTzpoBaHzn ko- 
jiohhh pg caflHtc c Tpyd, BCJie^CTBHe BHnaaeraH h HaKomieHHH Bpe- 
ueHHo 3aKyuopnBaKHnero iiarepnana b HZKHeft (jiohhoS) ^zacTH ro- 
pjiaoHTajiBHoro cTsojca npn 3HaHHTeju>H0it ero nporaseHHOCTH z 

10 odpa30BaHHH uyoxoT b Bepxnefi tooth ctbojob; Roxopue sanojiHH- 

10TCH UeMeHTHHM paCTBOpOM UpH UeifleHTHpOBS HHH OdcaflHHX KO- 
JIOHH. 

Hazdojiee &jih3kem bo TexmnecKofl cymnocTH k 3aHBJweMo- 

My HBJIHeTCH CDOCOd SaKStHHHBa H TO CTpOHTeJTbCTBa CKB aSH HH C 
15 ropH3 OHTaJTBHHM y*iaCTKOM CTBOJia, npOdjrpeHHHM B npOJQTKTHBHOM 

DJiaCTe, .( Baker Hughes, USA "Baker Hughes technology forum", 
Coru, 6-11 t 1991, c. 23-25) 

BKjnraicniHfi b cedn cnycK b CKBaszHy Ha KDJioHHe odcajiHux Tpyfi 
XBOcTOBHKa c npeflBapzreJEbHO d e p(£opiipoBa hhhm $zjn>Tpoa, pasod- 
20 merae saicojioHHoro npocTpaHCTBa b 30He n po jqtktzbh oro njiacTa 
ot BgmeJie gamHX z nepeuesanmacn c hum hcbpo^qtrthbhhx djectob 
HapTSHHMH naicepaMB z ueMeHTzpoBaHze ko jiohhh odcajmux Tpytf 
BHme XBOCTOBmca c $>zjiltpom c DOMomu) neweHTHpoBo^ofl My$TH. 

OCHOBHHM He^OCTaTKOM 3TOrO CH0C0<5a HBJIHeTCH TO, ^TTO C 

25 noMoinH) naKepoB z neweHTzpoBaHZH HannaicepHoro icojoueBoro 
npocTpaHCTBa He otfecneraBaeTca Ha^esHoe pasodmeHze 3hkojioh- 
Horo npocTpaHCTBa b 30He npojqrKTZBHoro njiacTa ot Bmnejiesa- 
mzx h nepeuesaEnmxcH c hzm HenpoayKTHBHHX djelctob, ocotfea- 
ho b nepexoamcc 30Hax CTBOJia ckbszhh c BepTzxajn>Horo Ha 

30 ropn30Hrajn>Hoe HanpaBJiesiie f BCJiejccTBHe HenojiHoro 3awemeHZH 
(JypoBoro pacTBopa aeMeerHHM. 

KpoMe Toro, joaitepK Z3-sa uaiioft jujzhh He Moiyr HanesHo 

D epe RpHBHTB RHBepH03HH£ 30HH, KOTOa ZX JIHHeftHUe paSMBpU 

npeHHUHDT jnmeftHHe pa3wepH noBepxHocTH yuaoTHeHZH uaKepa. 
35 3to ycyiycJarneTCfl b cjcBaxzHax, BCKpHBramc cJiaCociieMeHTHpoBaH- 
HHe nopojKH, rae merrr wecTO odBanH nopojm, ocotfeHfio, nocJie 

npOMHBKH CKBaXHHH Z y gBJe HZH C ee CTeHOK KOJIK^aTaHZOHHOS 
KOPKH. 
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B ocHony HacTonmero E3odpeTeHHH nojuoseEa 3£ma^a co- 
BjiaHZR caocoda 3aKairiEBaHEH CTpouTe.n>cTBa cKBaraH, kotoph*! 
odecne^iHBaji dii Ha^esHoe pa3odneHae np ojqtkteb ho ro miacTa 
ot BHrneJiesamiix z npHMUKammnx k Hewy HenpojjyKTHBHHX yracTKOB 
5 npn Hajmn b hex 30H ocJiosHeHiiH dypeHEfl JEXJoro sroa e npo- 

THHeHHOCTH. 

PacKpHTHe H3odpeTeHHfl 
DocTaBJie hhhh 3a^ana EocTBraeTca Teiis, hto b cnocode 

3SJCa HHHBa HUH CTpOHTeJILCTBa CKB3HHHH, BKMnaKJmei.l B Cedil BCKpH— 

10 TEe n powKTHBHoro njiacTa, cnycK e ycTanoBKy b cKBaKEHe ko- 
jiohhh odcanHHX Tpyd n XBocTOBZRa p gn-iLTpoM c odecne^eHEew 
ex rep^ieTOTHoro coeaaaeBjaH uezjsj codofl,E pa30dmeHEe Henpo- 

JQTKTHBHHX jnaCTKOB OT Hp OJjyKTHBHHX t COrJBCHO B30dpeTeHBB f 
CUyCK B CKBaSHHy KOJIOHHH OdcajiffHX Tpyd K XBOCTOBHKa C ttHJILT- 

15 poM ocymecTBJLHDT pa3jiwi£H0 f a ex repMeTEHHoe coejmaeHEe 
ocymecTBTumr b cKBasHHe, npn stom bo MeHLmeS uepe o,&Hy B3 
Tpyd XBOCTOBHKa nepea ero cnycKOM b CKBaSHHy npo$EJDjpyjDT c 
odpa30BaHHew no MeHuneli Mepe asyx npoaojiBKHX roc?p h mmm- 
pE^ecREX KOHaoB c pe3BdaME t a nocjie cnycKa XBocTOBnica b 

20 cKBaKBHy npoonjisHyx) Tpydy pacnmpaDT #jih ycTaaoBKB xboctobe- 
Ka b cKBasEHe n pa30dmeflnn neBpoayKTEBHHX ruiacTOB ot npo- 

JjyKTHBHHX. 

Upe^naraeMoe E30dpeTeHEe no3BOJUieT 3a ctot eckjzdhcheh 

BpEMeHeHEH juih yCTaHOBKE xboctobbkob c puiLTpaME KOHCTpyK- 
25 TEBHO - cjioshhx pasM^EHETejiefi E DOJ^BeCHHX ycTpo2cTB p a 
TaKse nai:epo3 bjw pasodrtieHEH MacTOB yupocTETt ste padora 
e odecne^BTL doaee Kaaeraoe pa3odmeHEe HenpoayKTEBHiix djel- 
ctob ot npojQTKTHBHoro njiacTa, a TaKse nepeKpHTue 30H ocjiojk- 
HeHEH (Kasepn, odBanos nopoEH, n;iacT0B c aaoasajiLHo bucdkem 
30 BHyrpBDJiacT obuu saBJieHaeu, b oao-ra 3 o-ap QflBJie mifi e Apyrnx) 
jrodoS npoTKKe hhocte • Dps 3tom HaEdojaniEil agdbeicT aocTBraeTca 

B HaiUIOHnHX CKBaKEHaX E B CKBaSBHaX C ropE3 OHTaJILRHM jnacT- 

kom CTBOJia, a TaKse b Tex cjiyraax, Koraa npoTHseimocTB 
yremaRHHT DJiacTos z 30H He nosBOJiaeT nepexpHBaTB ex naicepa- 
35 me 9 a ixeueHTEpoBaHEe se odecEeraBaeT aaaeKHoro pa3odmeHEH. 

Kpowe Toro, ycTaaoBKa xBOCTOBBJca c 6ejb»tpom c nwcw>D 
npocmJn>HHX Tpyd no cpaBHeHED c BSBecTHHM cnocodOHt cor-Tac- 
• ho KOTopoMy 3Ta onepaoEH ocymecTBaneTCH uyTeM iieMeHTnpoBa- 
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H3H XBOCTOBHKa, D03B0JWeT CHH3HTB paCXOS IIBMeHTa, C0KDST2TL 

Ep8MH Ha ycTaHOBKy, TaK K£K oraaaaeT Heo<5xo,EiiMocTi> b oeh- 
X3lHebl 3aTBepge BaHHfl neweHTHoro pacTBopa z ncnojn>30Bafliiii 
xjih 3Toro cnemaajn>HHX Sparan patfo^nx. 

5 3 O&HOM H3 BapaaHTOB BHD0JIH6E2H H30(5peTeHEK HDCJie 

BCKpuraa npojcrKTiiBKoro anacTa b CKraBHHy cnycKaDT xboctd- 
bzk c canBTpoM £ ycTaHSB7iEBajoT ero b npoayKTHBHOM onacxe 
uyreM npHKaTiw no ueHBicefi Mepe oflHOfl npocnjiLHOii TpydH npn 
ee pacnmpeflnn k cTeage cKBasHHH, a 3aieM b cKBasaHy cnycKa- 
10 dt KOJioHHy odo agHmc Tpyd, hhshitB Koran KOTopofi repweTHHHo 

COeOTHHKJT C BepXHBM KOHHCM XBDCTOBHKa. 

IIpejuiaraeMHfl BapHaHT BHnojiHeiDW 230dpeTen2H no3BOjmeT 
ycTanaBJiHBaTB xboctobzk b HeodcaseHHOM CTBOJie cKBaxuKH, fijia- 
rojsaps TOMy odeone^uiBaeTca nanessoe pa30(5merae npowKTHBHo- 
15 ro umcra ot BHinejieKamzx aenpoayKTHBHHX hjectob, opeaoTBpa- 
maeTca cyneHue szaMeTpa cKBamm a cHEsaeTos pacxoa odcaa- 
hhx Tpy<5. 

B flpyrow BapaaHTe BanojiHeHra modpeTeHm b Hanajie b 
cKBasuHy cnycKaDT ao npoflyKMBHoro miacTa z ycTaHaBJiHBaBT 
20 KOJioHHy odcajiHHX Tpyd, a saieM nocae bckphthh npoayKTHBHoro 
maacTa b Hero nepe3 9Ty KOJioHHy cuycKaro xboctobhk c $mn>T- 
poM h npn pacmzpeHsui npo$HJH>Hoft TpydH ycxaHaBUHBapT ero b 
CKBaraEe, npa stow npo$HjaHy» Tpydy npasHMauT k cieHfce hhe- 
Hero KOHna kojioheh odcaarax Tpyd, odecneraBaa ee repMeTin- 
25 Hoe coe^HfieHae c xboctobhkom. 

Taicofl BapmHT BanoJiHeHiw no3BOJKer hcho jh>3 OBaTB Haado- 
jiee npocTOfl, bhtoahhH a HaaexHHft cnocod yctaflOBKa xboctobh- 
kob c $HJn>TpaMH c BOMomtK) iipo^ajaHHX Tpyd b Tex cjiynanx, 
Korjsa b cponecce dypeanH CKBasaHH BCTpe^anrcH miacTH c aao- 
30 uanMO bhcokhm Bay TpHD jiacTOBHM j^BJienneM, KOTopue odiriHO 
nepeKpHBaOT npoMesyTOTOiMa KOJioHHawD odcajiHux Tpyd ana 
KOJioHfiaMH - "jieaTTDcaMn". 

KpaTKoe onncaHae nepTesefi 
jlpyrze neiin a upeaMymecTBa HacToamero a30dpeTeHaa cTa- 
35 hjtt dohhthh H3 cjiesynaero aeTajiBHoro onacaaaa npaMepoB ero 
bhuojihqehe a npajiaraeMHx ^epreKefi, aa KOTopax: 

opnr. I H30(5paKaeT KotdmieKT odopy^oBaHHa oth cnycKa h 

VCTaHOBKH XBOCTOBEtKa C $2JH>TpOM B CKBaHHHe; 
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4et.2 - ceneHEe II— II Ha qcnr.I; 

get. 3-4 - ycTaHOBsy XBOCTOBHKa c geiebtpom b CKBasoiKe; 

GET. 5-5 - BapHaHT yCTSHOBKU XBOCTOBHKa C C?EJn>TD0M B 

cKBaOTHe. 

5 JjymriZ BapnaHT ocymecTBTOHaa B30dpeTeHiia 

Cnocod 3aKaEnHBaHiiH cTpozTeju>cTBa cKBaszHH 3aimxnaeT- 
ch b pa3nejiLH0M cnycuce b cKBamHy z repHeraroow coeOTHeraE 
BHjTTpa ee KOJiOHHH odcajiHHx TpyC z xboctobzkh c khjbtpom. 
no MeHHtell Mepe oj*Hy E3 Tpy<5 XBOCTOBHKa nepaji cnycKOM b 
10 cKsasEHy npcxpajmpyDT c o6pa30BaHHeu no ueHBinefi Mepe jcsyx 
npo&oJEBfisx ro$p a iiEjffiHJumecKHx koeuob c pesLdaMiu IIpo- 

JCTKTHBHHfi DJiaCT 3aT6M BCKDHBaJDT, CIiyCKaBT B Hero XBOCTOBHiC 

c lEJiBTpoM, nocjie ^ero npofrmBHy© Tpydy pacrnHpaor juw 
ycTaHOBKH XBOCTOBHKa b cKsasuHe h pa30bmeHEH HenpoayKTro- 

15 HHX DJiaCTOB 0T DpOJOyKTHBHHX. 

B COOTBeTCTBHU C OJIHHM B3 BapHaHTOB BHDOJIHeHIW CCOCOtia 

Doane BCKpHTEH npoayKTHBHoro njiacTa B CKaasHHy cnycraDT 

XBOCTOB2K C ©HJliTpOM Z VCT&HaBJIHBaOT erO B npo^KTHBHOM 

mtacTe nyreM npzsaTHH no MeHLmeil Mepe ojihoS npogauiBHoft Tpy- 
20 6k um ee pacnmpeaim k cTeane ckbskhhh. 3aieM b CKBamHy 

cnycKaDT xojioHHy oticaUHHX TpycJ, heshhS Koaeii KOiopofi repwe- 

TIPZHO COejmHHDT C BepXBHM KOHROM XBOCTOBHKa. , . 

B COOTBeTCTBZE C J^pjTEM BapzaETOM EHUOJIHeKEH B30dpe- 

TeHHH BHa^ajie b cKBasEHy so npojiyxTHBHoro njracTa cnycKasT 
25 z ycTaHaBJraBaOT KOJiossy oticaaHHX Tpy6. 3aieM nocjie bckphthe 
npojjyKTHBHoro nnacTa b aero nepe3 3Ty KonoHHy cnycKairr xboc- 
tobhk c cpjiMpoM a npH pacnmpeHHH npo$BJO>HOfl TpytiH ycTaHaB- 
jmBaioT ero b cKBaxBHe* IIpocroiLHyD Tpydy npn 3tom npraHwaBT 
k cTeHKe HHHfiero KOHoa kojidhhh odcajimx Tpyd, odecne^mBM 
30 ee repMOTOTHoe coe^naeHHe c xboctobhkom. 

Cnocod ocymecTBUHioT c noMomra ycTpoficTBa, BKJOoreaEmero 
b ceda KOJioHHy <5ypEJE>HHX Tpyd I ($ht.I), KOJioHHy odcaamix 
Tpy<5 2 (oht*3) f xboctobhk 3 c nepcjopnpoBaHHHM ©hjh>tpom 4, 
coeOTHneMHS c KOJioraoii (3ypHJH»HHX Tpy6 I c noMOiULB nepexo^fiE- 
35 m 5 h nepeBOEHHKa 6. nepexo^HHK 5 UjieweHT, coeOTHammmi 
Tpy6H c pasHHLiE EHaMeTpaim) xweeT nepeuOTKy b Base cejyia 7 
z maooBoro Kaanasa 8 (cHr»3) f paaaejiramTK bojiocte xboctobh- 
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KH 3 C CHJILTpOM 4 IS KOJIOHHH OdcajlHHX Tpyd 2. IfepeBOJIHHK 6 

(conr.l) cHadsen KJianaEOM 9, BepeKpHBasEEM icanai 10, cood- 
maomfl uojioctl kdjidhhh dypiEBHHX Tpyd I co cKBasHHOli II e 

CJiyKamH2 JUW 3aB0JIHeHEH HOJIOCTH K0JI0HHK djrpnJILHKX Tpyd I 
5 CKBaSHHHOfi KICOKOCTBE) DpH CIJyCKe KOMUOHeHTDB JTCTpOilCTBa B 

cKBasHfly II. no MeHunefi Mepe o;ma H3 Tpyd 12 XBocTOBHica 3 
BHnojiHsaa npoipHJn>Bo2 c no Meauneii wepe otymh npojzojn»KHwi! 
ro$pai^a 13 (cur. 2) , pacaojioxeHa&ai CHMMeTpinfio OTHOcirrejis- 

HO aeHTpaJTBHOM OCH Tp?6u 12 , H mUHIHffpine CKHMH KOHUaMH c 

10 pe3BdaMH (na ©zr.I He noKasaan). Tocpn 13 npc^iiHux Tpyd 
12 3anoJtBeHU repMeTH3Hpyx2iieit nacTofl 14. Ha xoHue antf&Tpa 4 
ycTafioaxeH neHTpaTop 15 f odecne^craaKimifi neHTpapoBaHne ^ajtbt- 

pa 4 OTHOCHTeJIBHO CTefiKZ CKB3S2HH II. 

B onyqae npoxoroenzH cKBasnHH II iepe3 e enp osyKTUBHHe 
15 yracTKH b ee ropH30HraiiLHofi tocth oh'ptoom c 3thmh jmacT- 
khme khk noxa3&Ho Ha <pnr.I t 3 f 4, nepgpopamiOHHHe otbspcteh 16 
$miLTpa 4 3aKpHBaDT 3arjiymKaMK 17 H3 xawircecKH pa3pymaeMo- 
ro Maiepaajia, HanpxiMep, uarHHH. HpoQHJibHHe TpydH 12 pacno- 
Jiarax>T Ha cpoTBeTCTByrrnnCTx yracreax XBocTOBHKa 3 c 6iuiiTpoM 4 
20 «jk pasodmeHna epojctkthbhoS nacra BpoflyKTHBHoro miacTa 18 

0T HenpOJITETHBHOfi , a TEKEe K8X COejPSHeHEH XBOCTOBEEa 3 c 

kojiohhoS odcajjHHX Tpyd 2. 

B ycTposScTBO bxoott TaKEe pasBajimeBaTejiL 19 (gHr.5) f 
HcnojEb3yeMH2 w BHnpasJieHM rogfcp 13 npogzjiBHHX Tpyd 12 

25 nocjre ex pacmnpeHiiH. 

Cnocod ocymecTBJMDT cjiejijmm odpa30M. B nponecce dy- 
peHUH GKBasHHH II (tour. I), nepea BCKpuTHeM npojQTKTHBHoro 
iwacTa 18 f H3BecTHHMH np2eijaj3 H3ospyBT Bee He c oemc cthmhs 
no ycjioBHHM dypeHM djklcth, pacnojioseHHHe Bane upo^kthb- 

30 Horo 16, a nocae bckdhthh nocjiej^ero a ddownrkh cTBOJia 
cKBasnHu II b Hee cnycKaar Ha KOJioHHe dypMBHux Tpyd I 
xboctobhk 3 c npejtBapHTeJCbEo nep6opnpoBaEHHM Shjibtpom 4, 
coeairaeHHHS c kojiohhoS dypiWBHHX Tpyd I c homoiubq nepsxos- 
HEKa 5, npoftmBHHX Tpyd 12 h nepsBojiEHKa 6. IlepcbopaiizoHHue 

35 oTBepcTHH 16 $>im>Tpa 4 3&kphth 3ar^ymRaM2 17. 

DOCJie JJOCMSeHHH ^KUBTDQU 4 3a60H CKBaSHHH II 3 H0J1O- 

cra npo^HULHHX Tpyd 12 3aica^Ko2 n domhbohh o2 ssjucocth co- 

SJiaOT ^BJ!6H2Se f HeodxoOTJioe EJW EHEpaBJie huh nponojiLHHX 

rogp 13 e npnsaTHH ctchok Tpyd 12 k cTSEKe CKBasHHH II 
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(gBr*3), ocJecneHHBaH costiecTHO c repweTmnpjrBmea nacToii 14 
repaeTBTOyK) E30JBmEB H3 n doj^kth bhux y^iacTKos npojgrKTEBHoro 
u;iacTa 18. 

3aTew KOJ10HH7 GypHZLEKX Tp7<5 I (^HT.I) HviecTe c nepe- 

5 BOOTHKOM 6 OTBHHTOBaDT OT BepXHEX npO^JUQHUX ?pj6 12 E DOS- 
HHMaDT S3 CKBaHHHH II, DpnCOejLHHHDT K ESS p&3 BSJlBIie 3ET e JIB 

19 (pir.5) e CHOBa cnycEaOT b cKBasEHy II no Bxoaa b Bepx- 
eezd ^acTL npo$zjn»HUX Tpy<5 12 ($et.3). Bpamas kojiohej t dypnair- 
hhx TP76 I BuecTe c pasBa ame BaTaaeM 19 , npoE3BoaaT OKOE^a- 
10 tejn>Hoe BunpaBJiesue roop 13 h imoTHoe npzsaTBe ctbhok npo- 

iflJEbSHX TP7(5 12 K CTGHJCaM CKBflCTFTH I. IIpH 3 TOM repMeTB3HpyiD- 

mas nacra 14 ($zr«2) odecne^uiBaeT saseHEyB repMeTHsamro 
3aTpydHoro npocTpancTBa cKBasEHH II. 

JIaJiee KOJiDEay 0ypEJE>BHX Tpyd I c pa3saxmesa?eJieM 19 
15 (oht.5) noxHEMacT S3 cKBasHHH II h cnycKasT b eee kojiohh7 
odcajimcc Tpyd 2 (q>et.3) jio Bxojia ee HHsaero kohuh bhjttpl 
BepXHEX upo$i3JO>HHX Tpyd 12 c odpa30BaBaeM 3asopa 20 newy 

3TEM KOHHOM, CejUIOM 7 £ CTeEKaMB BepXBEX EpOQEJILBHX Tpyd 12. 

3aTeM b CKBaxany II cdpacmaDT mapoBofl Kaanas S, kotophB 

20 caziHTCH b cejuio 7, pa30dmaa BfiyrpeHrae eojiocte XBoaroBEKa 3 
h odcajtHofl KOJiOflHH 2* IIpoE3BOOTT 3aKaHKy aeMeaTHoro paCTBD- 
pa lepes KOHOHBy odcajiBHX Tpyd 2 9 noane nero orrycKam ee 
HHHHafl KOHen ao ynopa b cyaeane b nepexosBEice 5 (grar.4) , 
n f DocJte sasBep^eBaREH ueweHTfloro pacraopa f pasdypuBara 06- 

25 pa30BaBm7uca BHyTpn kojuoheh odcaaBHX Tpy<5 2 neneHTHyio npod- 
Ky (He B0Ka3aHa) t mapoBofi KJianan 8 z cejmo 7. 

B cayrae ycTaaoBRZ b &un>Tpe 4 BpeweHHHX 3ar;iymeK 17 
(tor. I) nocJuegHJse pa3pymaDT 3aKa^iKo2 b aero pac^eTHoii nop- 
iihh khcjioth ($mr.4). 3aTew dpdb3B0OTT ocBoeme ckbskhhh II, 

30 B Tex cjiyiafix, Koraa Dp o^y ktebehU ruiacT 18 BCKpHBaDT 

noane cnyaKa kojiohhh odcajimoc Tpyd 2 (Hanpmsep, npowesyroH- 
Hofl ran 3KcmryaTanH OHHoli ) , to xbdctobbk 3 ycTaHaBJiaBacT 
uyreu npEzaTZH CTesoK BepxEEX npotzjiLHiDc Tpyd 12 k BHyT- 
peHHBM cTeERaM HHSHero KOHna rojiohhh odcajiBHX Tpyd 2(fCT,6). 

35 JUe 3Toro c y^eTOM Beca XBocTOBEKa 3 e Sajn>Tpa 4 pac^eT- 
hhm n3rrew onpezexswr HeotJxoxEMyu jumHy BepxHHX npooEjn>Hiix 
Tpyd 12, c noMonjLB KOTopux dysyT ex ycTanaBJiEBaTL* Ha KOHue 
(pHJCbTpa 4 KpenET daimjaK 21 (gdet.5) c cejyiOM 22 nop. mapoBoSi 
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KJiauaH 23 z o rpa eihh t e jx8m 24, DpejiOTspanwrnmnM nepeMemeHne 

mianaHa 23 b otjpaTHOM HanpaBJieHBH. EHTepsaJi kojiohhh oficaji- 
hhx Tpy<5 2, 3 KOTopow aDJKHH ycTaHaBJiHBaTfc npooftEBHHe Tpy- 
<5h 12, KaJiii6p75)T pacmcpnTeiieM (Ha Cisr. He D0Ka3afl). 3aTeM 

K KOJIOHHe dypOBHHX Tp7<3 I DDZCOeEHHHIOT pa3BajiHjeBaTejn> 

18 1 coeMHeHHHli c iiMUHjipHHecKoS nacTBE) 25 BepxHeii ddoqzjib- 
HoJi TpydH 12 XBOCTOBZKa 3 c noMomia JieBoH pe3LdH 26, cnyc- 

KaDT CKOMDOHOBaHHHfl TaKBM 0Cpa30M HHCTpyMeHT B CKBaHHHy II 

(§nr.5) h npoMUBaH3T ee , nocJie ^ero cdpacHBara napoBofi wia- 
naH 23, nepeKDHBan npn stow oTBepcrae b ceaae 22, a 3araH- 

KOfi DDOMHBO^HOa SJJEKOCTH B DOJIOCTH XBOCTOBHKa 3 Z CgSUIBTpa 4 

co3gaPT b hex aaBaeime, HeofixojwMoe we onpeccoBra Bcefi 

KOMnOHOBKH, DOE JjefiCTBHeM KOTOpOrO 0 JtHOBpeMe HHO BHDpaBOTKWV 

ch ro$pu 13 scex npooMBHHX Tpy6 12 , KOTOpHe <Shjih sRMnew 
b KOLinoHOBKy odopyEOBaHHH, 3 pesyjiMaTe 3Toro cieHKH Bepx- 

HHX UpOQHJIBHHX Tpytf 12 DJLOTHO DpH2HMaDTCH K CT6HK6 HJJSHerO 

KOHoa kojiohhh o6canHHX Tpytf 2 (6zr.6). 

3 cJijnae BKJixreeHaa b KOwnaHOBKy upocdhjibhhx Tpy6 12 juih 
pa3o6meHM HenpoayKTHBKHX DJiacTOB ($ht.3) zjih BHnojmeHiw 
Bcero aauiBTpa 4 H3 npogajiLHHX Tpyti 12, &k D0Ka3aH0 Ha <?b- 

lypaX 5 H 6, TO CTeHKE 3THX Tpy<5 12 TaKfite MOTHO DpHSHMaDT— 
CH K CTeHKB CKB3SHHH H* 

HaraseHHeM e nocajucofi HHCTpyMeHra npoBepmT ycToiira- 
boct* ycraHOBKii XBOCTOBraa 3 c ©mmpom 4 Ha oceBoe cweme- 
Hze. 3aieM BpameHneM kojiohhh dypaHBHHX ipy<J I c pa3Ba^me- 
BaTejieM 19 snpaBO BHBHHqmaDT noaaeaHHfi hs mumHjpOTecKoro 
KOHiia 25 sepxHea npoqrajiiHOfi TpydH 12. OjmospeMeHHO HHXHze 
Bajimymae sjieMeHra 27 pasBajooieBaTejra 13, noaraMaHCL BBepx , 
pa 3 BajimoBHBaDT pesitfy 26 muinH^pimecKoro kohob 25. ysejm- 
TnrnaH ero BHyupeaHHS OTaaaeTp. 3aTeM HHCTpyueHT nowm bhto 
c ojiHDBpeMeHHoft npoMHBKofi h spamemeM ero snpaBO, b pe3yjib- 
TaTe q ero npoacxoTOT aaJiBHeSmee pa3BajnnoBHBaHH8 mummqpH^ 
qeciosx kohuob 25 z Bepxrax hpo*hjh>hhx ?py<5 12 BSMsaa sajnr- 



nynmaaD aaeMeHTaim 27 a BepxHHMH 28, H.MeB3nmm <5oa 

M6Tp, TOM HHIHHC 

00 OKOHTOHHE pa3B£UIIflOBHBaHHfl DpO&WBHHX TpyO 12 ZX 

aiede c KOJioHHoft odcattHm: Tpyfi 2 onpeccoBHBaDT Ha repae- 

THHHOCTB C03flaHHeM B HHX JjaBJieHHH. IIpH OTCyTOTBHH repMeTOT- 
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HOCTB pa3BaJIHT0BHBaHEe nOBTOpHDT. 

3 onysasx BKJtD^eHJM b komdohobk7 xsocTOBHica 3 mm 
4aniTpa 4 xono jihht eJCBHUX npo£HJH>HHX Tpyd 12 ($ht.3) ejte 
BHnoJiHeHHH Bcero <£HjrbTpa 4 B3 dpd$hje>hhx Tpyd 12 (inr.5,6), 

5 nepoopaiiflOHme OTBepcTM 16 3aKpHBajQT 3ar«nyinjcaMB 17 A3 
xmecKH pa3pymaeMoro waTepiiajia, KOTopue nocjie 3aBepmeMH 
padoT no ycTaHOBKe XBOCTOBHKa 3 c Shjibtpom 4 paspjnaaDT 3a- 
KaHKo2 cooTBeTCTBjnmero XHMpeareHTa. 

HpoMMUJie HH3H npzMeHmiocTL 

10 HpeMaraeMufl cnocod oosBOJweT HajieEHO pa30dmaTi npo- 

jdjtkthbhhC nsacT or Bmnejiexamnx Henpo^jKTHBHHx aaacTOB, a 
TaKxe ot npHMHKauuHX k neisj h nepeMesanuHxcH c bom ppjrzx 
HenponyKTHBHHX y^acTKOB ckbbehhh de3 aeuearnpoBaHzs $hjh>t- 

pa-XBOCTOBHKa * IIpH 3T0M yupOOaeTCH TeXHOJIOrM yCTaHOBKE 
15 X30CTOBHKOB C (pUIBTpBMH fl CHaEaBTCH 3BTpaTU 3a C%T HCKJDO- 

tohzh KOHCTpyKTHBHo— cjiosehx pa3*e,nHHHTejiefl n noroecEHX 
ycTpoficTB, npHf^enfleMHX npn ycTaHOBKe xboctobhkob, a Taxse 
Ecewe HTBpoBaHEH ex, KOToporjy conyrcTByBDT aBapmi h 3a?para 
BpeweHH na osaaaHae 3aTBepneBaaafl neMeHTHoro pacTBopa. 
20 KpoMe Toro, npejuaraeMHfl cnocod no3Bo.raeT pacnmpsTB 

odJiacTB ero npisMeaeHEa, Tan khk oh moebt 6utl ncnojiB30BaH 

RBR B OdcaKGHHOM 9 TOR & B HeOdca&eHHCU CTBOJie CKBaHHHK, He- 
3aBBCHM0 OT B3JMTOM 3 OH DOr^OmeHM npOMHBOTOOfi mflKOCTE, 

BOjionpoHBJieHHfl, h npaKTirae ckb deo cyme ctbs hh oro yMemneaEH 
25 BHameTpa cKsaazHH. 
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SORtfJIA H30EPETEEHH 

1. Cnocod 3aKairaiBaHHH cTpoaTejacTBa ckb3,khhh, bkjid- 
HaraniEii 3 ceda ECRpuTHe npoayaTHBHoro naawa (18), cnycK h 
ycTaHOBKy b CKBaaaHe (II) kojiohhh odcaaHHX Tpyd (2) e xbo- 

5 cTOBiuca (3) c $HJttTpoM (4) c otecneieHEeM ex repMeiiraioro 
coenHHeHHH Mew codoii, e pa30dmeaae HenpoayKTBBfcux y<iacT- 

KOB DT DDOJQTKTEBHHX , 0 I 1 1 H a HI B U H TeU, TOO 

cnycK b cKBaKHHy (II) kojiohhh odcajmux Tpyd (2) b xboctobe- 
Ka (3) c $HJn.TpoM (4) ocymecTBjnraT paaaejz&ao, a ax repwe- 

10 TireHoe coeazfleHHe ocymecTBJKET b cKBaaaae (II), npn - 3T0M 
no MeEBneH Mepe oaay as Tpyd (12) XBOcTOBHKa (3) nepea ero 
cnycKOM b cKBaHEay (II) npopumpyioT c odpa30BaHaeM no Meat- 
men" Mepe asyx npoaoJn>HHX ro$p (13) z najmaapireecKax koh- 
UOB (25) c pesLdaMH (26) , a nocae cnycsa xboctobhki (3) b 

15 cKBaaaHy (II) npopuoayD Tpydy (12) pacinEpinDT jua ycTaHOB— 

KB XBOCTOBHKa (3) B CKBaSEHe (II) b pa30dneBaa HenposyKTHB- 

HHX DJBCTOB OT TjpOayKTHBHHX. 

2. Cnocod no n.I, oTJiHiaiomBHca TeM, too 
nocjie BCKpntaa npoayRTZBHoro naacTa (18) b cKBasaHy (II) 

20 cnycKaDT xboctobek (3) c sbjimpom (4) h ycTaHaBJiHBaDT ero 
b nposyKTBBHOM miacTe (18) nyrew npasaTBa no MeasmeH Mepe 
oaaoa npoo&HJOHofl Tpyda (12) npa ee pacnmpeaiui k create 
cKBaraHH (II) , a 3BT6M b cKBasaay (il) cnycKaDT KOJIOHBT 00- 
caOTHX Tpyd (2) , ehehee KOHeu Koropoc repMeiaaao coeaaaanT 

25 C BepXBEM KOBHOM XBOCTOBEKa (3). 

3. Cnocod no n.I, oTJiasanmaiica TeM, too 
aaaMaae b cKBasaay (II) cnycKawr ao npoayKTBBHoro nnacTa 
(18) a ycTaaaBflBBawr aojioaay odcaaHHX Tpyd (2) , a 3aTeM noc^ 
ae bckohtbb npoayKTHBHoro 'naacTa (18) b aero rapes 3Ty 

30 Koaoaav cnycaaBT xsocToaax (3) c SanMpoM (4) n npa pacma- 
peaaa nDodbaja.aoft Tpyda (12) yciaaaBJiBBaioT ero b cKBaxa- 
ae (II)", npa 9T0M npo$HJH»Hyp ipydy (12) npzmaMaiDT x cTeaae 
HHKHero Koana kojiohhh odcaaaax Tpyd (2), odecnesaBaa ee 
repaeTiraaoe coeaaHeHHe c xboctobhkom (3). 
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The method disclosed of finishing a well involves lowering and hermetically joining a 
casing column (2) the well (1 1) with shaft section (3) and filter (4). Before lowering the 
pieces into the well (1 1), at least one of the pipes (12) of the shaft section (3) with filter (4) 
is shaped in such a way as to create at least two longitudinal corrugations (13) and 
cylindrical ends (25) with threads (26). The productive layer (18) is then opened up, and 
since the shaft section (3) has been lowered into the said layer, the shaped pipe (12)'is 
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productive layers. 



(57) Abstract [as translated from Russian in original patent application] 

A method for well completion that includes separately lowering a casing string (2) 
and a liner (3) with screen (4) into well (11), and joining them in a leakproof 
manner in well (11). Before lowering into well (1 1), at least one of pipes (12) of 
liner (3) with screen (4) is shaped to form at least two longitudinal corrugations (13) 
and cylindrical ends (25) with threads (26). Producing formation (18) is then 
tapped and after lowering liner (3) into it, shaped pipe (12) is expanded to secure 
liner (3) in well (11) and to isolate the nonproducing formations from the producing 
formations. 
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METHOD FOR WELL COMPLETION 
Technical field 

The invention relates to drilling of a well, and specifically to methods for well 
completion. 

The present invention may be used most effectively in wells having a horizontal 
borehole section drilled into a producing formation, and also in cases when it is undesirable 
to reduce the diameter of the well, and when sections are present in the interval where a liner 
is to be placed that are made up of poorly cemented rocks, where caving-in of rock, vuggy 
zones, and lost circulation zones occur that are usually sealed off by intermediate strings or 
casing patches. 

Prior art 

In completion of a well, its wall must be reinforced in the interval of the producing 
formation, in order to avoid caving-in of the rock and consequently less production inflow 
into the well from the producing formation. For this purpose, screen liners are set in the 
producing formation zone of the well. Furthermore, in the interval where the screen liners 
are set, often trouble zones are encountered such as the presence of caverns, caving-in of the 
rock, water entry, loss of circulation, nonproducing sections adjacent to the producing 
formation or interrupting it. In these cases, it is necessary to reliably isolate the indicated 
sections and zones from the producing formation. All this requires large material 
expenditures and the use of special, complicated equipment. 

Three fundamentally different methods are known for setting screen liners that are 
used for well completion: suspension in hardened cement, on slips, and pn a bearing surface 
(Casing Handbook for Oil and Gas Wells, A. N. Bulatov, 1981, pp. 137-146). 

The essence of the method for setting a screen liner in hardened cement involves 
lifting the plugging mud over the entire length of the liner, suspended by the drill pipes, 
removing the plugging mud, lifted above 
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the liner, and disconnecting the drill pipes from the liner only after the cement has hardened 
in the casing string-borehole annular space. 

Suspension of screen liners on slips is done only in a cased wellbore where there is no 
wear on the inside surface of the casing, by wedging the liner with slips located on the 
outside surface of the suspension devices, which enter the annular space between strings. 

This method is not applicable for small (less than 30 mm) annular spaces, if lowering 
the liner is combined with reaming out an abnormal wellbore and reciprocating the liner, 
when the inside surface of the casing in which the placement is planned has unacceptable 
wear, or when the weight of the screen liner exceeds 1000 kN. 

Suspension of liners on a support is done in stable sections of the well where a 
bearing surface is already formed, as which the following are used: grooves inside sleeves to 
be joined to the lower end of the preceding string; the upper end of a previously lowered 
liner; the transition zone from larger diameter to smaller diameter for a two-size intermediate 
string with which the well is cased. This method is applicable only under conditions when 
the liner is lowered to a specified depth. Otherwise, the liner suspension device does not 
reach the support and does not actuate. 

The disadvantages of the aforementioned methods for setting screen liners in well 
completion are: narrowing of the flow area of the well due to the need to use disconnectors 
and suspension devices which are lowered inside an already cased well, the need to use 
disconnectors and suspension devices of complex design, and also the limited application 
because the liners can be suspended only in a cased wellbore (except for the method of 
placing in hardened cement). 

Furthermore, a disadvantage of the method of suspending screen liners in hardened 
cement is the need for cementing the liner, which is associated with high costs in 
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cement and time spent performing the operations and waiting for the cement slurry to harden. 
In this case, the well must be constantly flushed after the liner is cemented for the entire time 
spent waiting for the cement slurry to harden, while simultaneously rotating the drill string. 
In addition, liner cementing work is prone to failures, such as: being unable to disconnect the 
drill string from the liner due to the use of threaded disconnectors; cutting through casing and 
drilling in a new hole while drilling out equipment and assemblies for joining sections of 
tubing, etc. 

Furthermore, appropriate technology (cementing units) and work crews are required 
to carry out liner cementing operations. 

One more disadvantage of this method is the fact that it cannot be applied when lost 
circulation zones are present in the interval where the liner is to be set. 

A method is also known for well completion (SU, A, 1 659626) that includes isolation 
of drilling problem zones located above the producing formation before it is tapped, lowering 
a casing string into the well with screen liner and centralizers, temporarily filling the screen 
zone with plugging agent and cementing the casing string with leaktight disconnection of the 
cavity of the screen liner from the cavity of the string by a bridge that will be destroyed after 
its cementing. 

This method does not provide reliable isolation of the producing formation from 
nonproducing sections interbedded with it and nonproducing horizons overlying the 
producing formation, due to incomplete removal of drilling mud from slanted and horizontal 
sections of the well in which deposition of solids from the drilling mud occurs during its 
circulation. This is aggravated by incomplete removal of the mud cake, and at the locations 
where it is removed, the risk of caving-in of rocks increases, which also reduces the quality of 
formation isolation. 

Furthermore, in the aforementioned sections of the well, the flow string cannot be 
properly centered, 
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especially in poorly cemented rocks, due to the centralizers being forced into this rock, which 
prevents achievement of a cement ring that is uniform over the wall thickness. 

One more disadvantage of this method is blocking of a portion of the producing 
formation by the cement slurry flowing into the screen zone of the well during cementing of 
the casing string, due to settling and accumulation temporarily of the plugging agent in the 
lower (bottom) portion of a horizontal borehole when it is of significant extent and formation 
of voids in the upper portion of the borehole which are filled with cement slurry during 
cementing of the casings. 

The method closest in technical essence to the claimed method is a method for 
completion of a well with a horizontal hole section drilled in a producing formation. (Baker 
Hughes, USA "Baker Hughes technology forum", Coru, 6-1 1 [blank], 1991, pp. 23-25), 
including lowering a liner with a pre-perforated screen into the well on a casing string, 
isolation of the casing string — borehole annular space in the producing formation zone from 
the nonproducing formations overlying and interbedded with it by external packers, and 
cementing the casing string above the screen liner using a cement collar. 

The major disadvantage of this method is the fact that using packers and cementing 
the annular space above the packers does not ensure reliable isolation of the casing string — 
borehole annular space in the producing formation zone from the nonproducing formations 
overlying and interbedded with it, especially in transition zones in the wellbore from a 
vertical to a horizontal direction, due to incomplete displacement of the drilling mud by 
cement slurry. 

Furthermore, due to their short length, the packers cannot reliably seal off vuggy 
zones when their linear dimensions exceed the linear dimensions of the packer sealing 
surface. This is aggravated in wells tapping poorly cemented rocks, where caving-in of rock 
occurs, especially after flushing the well and removing caked sedimentation from its walls. 
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The present invention is based on the problem of designing a method for well 
completion that will ensure reliable isolation of the producing formation from nonproducing 
sections overlying and adjacent to it when drilling problem zones of any type and extent are 
present in them. 

Disclosure of the invention 
The proposed objective is achieved by the fact that in the method of well completion 
including tapping a producing formation, lowering and setting a casing string and a screen 
liner in the well with provision for their leakproof joining to each other, and isolation of 
nonproducing sections from producing sections, according to the invention the casing string 
and the screen liner are separately lowered into the well and their leakproof joining is 
accomplished within the well, where before the liner is lowered into the well, at least one of 
the pipes of the liner is shaped to form at least two longitudinal corrugations and threaded 
cylindrical ends, and after the liner is lowered into the well, the shaped pipe is expanded to 
set the liner in the well and isolate the nonproducing formations from the producing 
formations. 

The proposed invention, as a result of eliminating use of disconnectors and 
suspension devices of complex design for setting the screen liners, and also packers for 
isolating the formations, makes it possible to simplify these operations and to ensure more 
reliable isolation of nonproducing formations from the producing formation, and also sealing 
off of problem zones (caverns, caving-in of rocks, formations with anomalously high 
intraformation pressure, water and gas entry, etc.) of any extent. In this case, the greatest 
effect is achieved in slanted wells and in wells with a horizontal hole section, and also in 
those cases when the extent of the aforementioned formations and zones does not permit their 
sealing off by packers and cementing does not provide reliable isolation. 

Furthermore, setting a screen liner using shaped pipes, when compared with the 
known method, according to which this operation is accomplished by cementing 
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the liner, makes it possible to reduce consumption of cement and to shorten the placement 
time, since it is no longer necessary to wait for hardening of cement slurry or to use special 
work crews for this purpose. 

In one embodiment of the invention, after the producing formation is tapped, a screen 
liner is lowered into the well and it is placed in the producing formation by squeezing at least 
one shaped pipe against the wall of the well during its expansion, and then a casing string is 
lowered into the well, the lower end of which is joined in a leakproof manner with the upper 
end of the liner. 

The proposed embodiment of the invention makes it possible to set the liner in an 
uncased wellbore, and consequently reliable isolation of the producing formation from 
overlying nonproducing formations is ensured, narrowing of the well diameter is prevented, 
and casing expense is reduced. 

In another embodiment of the invention, initially a casing is lowered into the well 
down to the producing formation and set, and then after the producing formation is tapped, a 
screen liner is lowered into the formation through this string and it is set in the well by 
expansion of a shaped pipe, where the shaped pipe is squeezed against the wall of the lower 
end of the casing string, ensuring its leakproof joining to the liner. 
Such an embodiment permits use of a very simple, economical, and reliable method for 
setting screen liners using shaped pipes in those cases when during drilling of the well, 
formations are encountered with anomalously high intraformation pressure, which usually are 
sealed off by intermediate casing strings or casing patches. 

Brief description of the drawings 

Other aims and advantages of the present invention will be understood from the 
following detailed description of examples of its implementation and the attached drawings, 
in which: 

Fig. 1 depicts a set of equipment for lowering and placing a screen liner in a well; 
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Fig. 2 depicts the II-II cross section in Fig. 1 ; 

Figs. 3-4 depict placement of a screen liner in a well; 

Figs. 5-6 depict a variant for placement of a screen liner in a well. 
Preferred embodiment of the invention 

The method for well completion involves separately lowering a casing string and a 
screen liner into the well and joining them in a leakproof manner within the well. Before 
lowering into the well, at least one of the pipes of the liner is shaped to form at least two 
longitudinal corrugations and cylindrical threaded ends. Then the producing formation is 
tapped, the screen liner is lowered into it, after which the shaped pipe is expanded to set the 
liner in the well and isolate the nonproducing formations from the producing formations. 

According to one embodiment, after the producing formation is tapped, a screen liner 
is lowered into the well and it is placed in the producing formation by squeezing at least one 
shaped pipe against the wall of the well during its expansion. Then a casing string is lowered 
into the well, the lower end of which is joined in a leakproof manner with the upper end of 
the liner. 

According to another embodiment of the invention, first a string of casing is lowered 
into the well to the producing formation and set. Then after the producing formation is 
tapped, a screen liner is lowered to it through this string, and it is set in the well by expansion 
of a shaped pipe. In this case, the shaped pipe is squeezed against the wall of the lower end 
of the casing string, ensuring its leakproof joining with the liner. 

The method is accomplished using a device including a drill string 1 (Fig. 1 ), a casing 
string 2 (Fig. 3), a liner 3 with perforated screen 4, joined to the drill string 1 using adapter 5 
and sub 6. Adapter 5 (a member joining pipes of different diameters) has a bridge in the 
form of a seat 7 and a ball valve 8 (Fig. 3), separating the cavities of liner 
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3 with screen 4 and casing string 2. Sub 6 (Fig. 1) is fitted with valve 9, closing off channel 
10, connecting the cavity of drill string 1 with well 1 1 and used to fill the cavity of drill string 
1 with downhole fluid when the components of the device are lowered into well 11. At least 
one of pipes 12 of liner 3 is implemented as shaped with at least two longitudinal grooves 13 
(Fig. 2), disposed symmetrically relative to the central axis of pipe 12, and cylindrical 
threaded ends (not shown in Fig. 1). Corrugations 13 of shaped pipes 12 are filled with 
sealing paste 14. At the end of screen 4 is placed centralizer 15, ensuring that screen 4 is 
centered relative to the wall of well 11. 

In the case when well 1 1 passes through nonproducing sections in its horizontal 
portion or is next to these sections, as shown in Figs. 1,3, and 4, perforated holes 16 in 
screen 4 are closed off by blind flanges 17 made of chemically degradable material such as 
magnesium. Shaped pipes 12 are disposed on the corresponding sections of liner 3 with 
screen 4 for isolation of the producing portion of producing formation 18 from the 
nonproducing portion, and also for joining liner 3 with casing string 2. 

The device also includes expander 19 (Fig. 5), used to straighten out corrugations 13 
of shaped pipes 12 after they are expanded. 

The method is implemented as follows. During drilling of well 1 1 (Fig. 1), before 
producing formation 18 is tapped, all formations located above producing formation 18 that 
are incompatible with the drilling conditions are isolated by known means, and after 
formation 1 8 is tapped and the borehole of well 1 1 is flushed, liner 3 with pre-perforated 
screen 4, joined to drill string 1 using adapter 5, shaped pipes 12, and sub 6 are lowered into 
the well on drill string 1. Perforated holes 16 of screen 4 are closed off by blind flanges 17. 

After screen 4 has reached the bottomhole of well 1 1, the pressure required to 
straighten out longitudinal corrugations 13 and to squeeze the walls of pipes 12 against the 
wall of well 1 1 is created in the cavity of shaped pipes 12 by injecting flushing fluid 
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(Fig. 3), which together with sealing paste 14 ensures leakproof isolation of nonproducing 
sections of producing formation 18. 

Then drill string 1 (Fig. 1) together with sub 6 are unscrewed from upper shaped pipes 
12 and are lifted from well 1 1, expander 19 (Fig. 5) is connected to it, and it is lowered again 
into well 1 1 until it enters the upper portion of shaped pipes 12 (Fig. 3). By rotating drill 
string 1 together with expander 19, the final straightening of corrugations 13 is carried out 
and the walls of shaped pipes 12 are tightly squeezed against the walls of well 1 [sic: should 
be 1 1]. In this case, sealing paste 14 (Fig. 2) ensures reliable leaktightness of the casing 
string-borehole annular space of well 11. 

Then drill string 1 with expander 19 (Fig. 5) is lifted from well 1 1 and casing string 2 
is lowered into the well (Fig. 3) until its lower end enters upper shaped pipes 12 to form gap 
20 between this end, seat 7, and the walls of upper shaped pipes 12. Then ball valve 8 is 
released into well 1 1 and lands in seat 7, isolating the inner cavities of liner 3 and casing 2. 
Cement slurry is injected through casing string 2, after which its lower end is lowered as far 
as it will go in the narrow portion in adapter 5 (Fig. 4) and, after the cement slurry has 
hardened, the cement plug (not shown) formed inside casing string 2, ball valve 8, and seat 7 
are drilled out. 

In the case when temporary blind flanges 17 are placed in screen 4 (Fig. 1), the blind 
flanges are destroyed by injecting a calculated portion of acid into it (Fig. 4). Then well 1 1 is 
completed. 

In cases when producing formation 1 8 is tapped after a casing string 2 is lowered (for 
example, by an intermediate or flow string), then liner 3 is set by squeezing the walls of 
upper shaped pipes 12 against the inside walls of the lower end of casing string 2 (Fig. 6). 
For this purpose, taking into account the weight of liner 3 and screen 4, the required length is 
computed for upper shaped pipes 12 that will be used to place them. At the end of screen 4, 
shoe 21 (Fig. 5) is attached with seat 22 to accommodate ball 
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valve 23 and limit stop 24, preventing movement of valve 23 in the reverse direction. The 
interval of casing string 2 in which shaped pipes 12 should be set is reamed to size by an 
expander (not shown in the figure). Then expander 19, joined to the cylindrical portion 25 of 
upper shaped pipe 12 of liner 3 using left-hand thread 26, is connected to drill string 1, the 
tool assembled in this manner is lowered into well 1 1 (Fig. 5) and it is flushed, after which 
ball valve 23 is released, thereby closing off the opening in seat 22, and by injecting flushing 
fluid in the cavity of liner 3 and screen 4, the pressure required for pressurizing the entire 
assembly is created therein, under the action of which corrugations 13 are simultaneously 
straightened out for all shaped pipes 12 which were included in the equipment assembly. As 
a result of this, the walls of upper shaped pipes 12 are squeezed tightly against the wall of the 
lower end of casing string 2 (Fig. 6). 

In the case when shaped pipes 12 are included in the assembly to isolate 
nonproducing formations (Fig. 3) or when the entire screen 4 is made from shaped tubes 12, 
as shown in Figures 5 and 6, then the walls of these pipes 12 also are tightly squeezed against 
the wall of well 1 1 . 

The stability of placement of liner 3 with screen 4 relative to axial displacement is 
checked by the tension and seating of the tool. Then by rotation of drill string 1 with 
expander 19 to the right, the latter is unscrewed from cylindrical end 25 of upper shaped pipe 
12. At the same time, lower rolling members 27 of expander 19, being lifted upward, expand 
thread 26 of cylindrical end 25, increasing its inside diameter. Then the tool is moved 
downward with simultaneous flushing and rotation of it to the right, as a result of which 
cylindrical ends 25 and upper shaped pipes 12 are further expanded by lower rolling members 
27 and upper members 28, which have a larger diameter than the lower members. 

When expansion of shaped pipes 12 is completed, together with casing string 2 they 
are pressurized to make them leaktight by creating pressure in them. If leaktightness has not 
been achieved, 
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then expansion is repeated. 

In cases when additional shaped pipes 12 are included in assembly of liner 3 or screen 
4 (Fig. 3) or when the entire screen 4 is made from shaped pipes 12 (Figs. 5 and 6), 
perforated holes 16 are closed off by blind flanges 17 made from chemically degradable 
material which, after the operations of setting liner 3 with screen 4 are completed, are 
destroyed by injection of the appropriate chemical reagent. 

Commercial applicability 

The proposed method makes it possible to reliably isolate the producing formation 
from overlying nonproducing formations, and also from other nonproducing sections of the 
well that are adjacent to it and interbedded with it, without cementing the screen liner. In this 
case, the technology for placement of screen liners is simplified and expenses are reduced as 
a result of the elimination of disconnectors and suspension devices of complex design used to 
set liners and also elimination of their cementing, which is associated with failures and costs 
in time spent waiting for hardening of the cement slurry. 

Furthermore, the proposed method makes it possible to extend the range of its 
application, since it can be used in both a cased and an uncased wellbore, independent of the 
presence of zones of lost circulation or water entry, and practically without a substantial 
decrease in the well diameter. 
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CLAIMS 

1 . A method of well completion including tapping a producing formation (18), 
lowering and setting a casing string (2) and a liner (3) with screen (4) in well (11) with ' 
provision for their leakproof joining to each other, and isolation of nonproducing sections 
from producing sections, distinguished by the fact that casing string (2) and liner (3) with 
screen (4) are separately lowered into well (1 1) and their leakproof joining is accomplished 
within well (1 1), where before liner (3) is lowered into well (1 1), at least one of pipes (12) of 
liner (3) is shaped to form at least two longitudinal corrugations (13) and cylindrical ends 
(25) with threads (26), and after liner (3) is lowered into well (11), shaped pipe (12) is 
expanded to set liner (3) in well (1 1) and to isolate nonproducing formations from producing 
formations. 

2. A method as in Claim 1 , distinguished by the fact that, after producing formation 
(1 8) is tapped, liner (3) with screen (4) is lowered into well (1 1) and it is placed in producing 
formation (18) by squeezing at least one shaped pipe (12) against the wall of well (11) during 
its expansion, and then casing string (2), the lower end of which is joined in a leakproof 
manner to the upper end of liner (3). 

3. A method as in Claim 1 , distinguished by the fact that first casing string (2) is 
lowered into well ( 1 1 ) down to producing formation ( 1 8) and set, and then after producing 
formation (18) is tapped, liner (3) with screen (4) is lowered through this string and, by 
expansion of shaped pipe (12), it is set in well (1 1), where shaped pipe (12) is squeezed 
against the wall of the lower end of casing string (2), ensuring that it makes a leakproof join 
with liner (3). r J 



PCT/RU93/00173 

1/5 

[see Russian original for figure] 
Fig. 2 

[see Russian original for figure] 
Fig. 1 



WO 95/03476 PCT/RU93/00173 

2/5 

[see Russian original for figure] 



Fig. 3 



WO 95/03476 PCI7RU93/001 73 

3/5 

[see Russian original for figure] 



Fig. 4 
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[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] 
Fig. 6 
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